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1 INTRODUCTION 

1.1 Study Background 

The West Santa Ana Branch (WSAB) Transit Corridor (Project) is a proposed light rail transit (LRT) line 
that would extend from four possible northern termini in southeast Los Angeles (LA) County to a 
southern terminus in the City of Artesia, traversing densely populated, low-income, and heavily transit-
dependent communities. The Project would provide reliable, fixed guideway transit service that would 
increase mobility and connectivity for historically underserved, transit-dependent, and environmental 
justice communities; reduce travel times on local and regional transportation networks; and 
accommodate substantial future employment and population growth.   

1.2 Alternatives Evaluation, Screening and Selection Process 

A wide range of potential alternatives have been considered and screened through the alternatives 
analysis processes. In March 2010, the Southern California Association of Governments (SCAG) 
initiated the Pacific Electric Right-of-Way (PEROW)/WSAB Alternatives Analysis (AA) Study (SCAG 
2013) in coordination with the relevant cities, Orangeline Development Authority (now known as Eco-
Rapid Transit), the Gateway Cities Council of Governments, the Los Angeles County Metropolitan 
Transportation Authority (Metro), the Orange County Transportation Authority, and the owners of the 
right-of-way (ROW)—Union Pacific Railroad (UPRR), BNSF Railway, and the Ports of Los Angeles and 
Long Beach. The AA Study evaluated a wide variety of transit connections and modes for a broader 34-
mile corridor from Union Station in downtown Los Angeles to the City of Santa Ana in Orange County. 
In February 2013, SCAG completed the PEROW/WSAB Corridor Alternatives Analysis Report1 and 
recommended two LRT alternatives for further study: West Bank 3 and the East Bank.  

Following completion of the AA, Metro completed the WSAB Technical Refinement Study in 2015 
focusing on the design and feasibility of five key issue areas along the 19-mile portion of the WSAB 
Transit Corridor within LA County: 

�x Access to Union Station in downtown Los Angeles 
�x Northern Section Options 
�x Huntington Park Alignment and Stations 
�x New Metro C (Green) Line Station 
�x Southern Terminus at Pioneer Station in Artesia 

In September 2016, Metro initiated the WSAB Transit Corridor Environmental Study with the goal of 
obtaining environmental clearance of the Project under the California Environmental Quality Act 
(CEQA) and the National Environmental Policy Act (NEPA). 

Metro issued a Notice of Preparation (NOP) on May 25, 2017, with a revised NOP issued on June 14, 
2017, extending the comment period. In June 2017, Metro held public scoping meetings in the Cities of 
Bellflower, Los Angeles, South Gate, and Huntington Park. Metro provided Project updates and 
information to stakeholders with the intent to receive comments and questions through a comment 
period that ended in August 2017. A total of 1,122 comments were received during the public scoping 
period from May through August 2017. The comments focused on concerns regarding the Northern 
                                                   
1
 Initial concepts evaluated in the SCAG report included transit connections and modes for the 34-mile corridor from Union Station in 

downtown Los Angeles to the City of Santa Ana. Modes included low speed magnetic levitation (maglev) heavy rail, light rail, and bus rapid 
transit (BRT). 
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Alignment options, with specific concerns related to potential impacts to Alameda Street with an aerial 
alignment. Given potential visual and construction issues raised through public scoping, additional 
Northern Alignment concepts were evaluated.  

In February 2018, the Metro Board of Directors approved further study of the alignment in the Northern 
Section due to community input during the 2017 scoping meetings. A second alternatives screening 
process was initiated to evaluate the original four Northern Alignment options and four new Northern 
Alignment concepts. The Final Northern Alignment Alternatives and Concepts Updated Screening Report 
was completed in May 2018 (Metro 2018a). The alternatives were further refined and, based on the 
findings of the second screening analysis and the input gathered from the public outreach meetings, the 
Metro Board of Directors approved Build Alternatives E and G for further evaluation (now referred to as 
Alternatives 1 and 2, respectively, in this report).  

On July 11, 2018, Metro issued a revised and recirculated CEQA Notice of Preparation, thereby 
initiating a scoping comment period. The purpose of the revised Notice of Preparation was to inform 
the public of the Metro Board’s decision to carry forward Alternatives 1 and 2 into the Draft 
Environmental Impact Statement/Environmental Impact Report (EIS/EIR). During the scoping period, 
one agency and three public scoping meetings were held in the Cities of Los Angeles, Cudahy, and 
Bellflower. The meetings provided Project updates and information to stakeholders with the intent to 
receive comments and questions to support the environmental process. The comment period for 
scoping ended in August 24, 2018; over 250 comments were received.  

Following the July 2018 scoping period, a number of Project refinements were made to address 
comments received, including additional grade separations, removing certain stations with low 
ridership, and removing the Bloomfield extension option. The Metro Board adopted these refinements 
to the project description at their November 2018 meeting.  

1.3 Report Purpose and Structure 

This Impact Analysis Report examines the environmental effects of the Project as it relates to 
greenhouse gas (GHG) emissions. The report is organized into nine sections: 

�x Section 1 – Introduction 
�x Section 2 – Project Description 
�x Section 3 – Regulatory Framework 
�x Section 4 – Affected Environment / Existing Conditions 
�x Section 5 – Environmental Consequences / Environmental Impacts 
�x Section 6 – California Environmental Quality Act Determination 
�x Section 7 – Construction Impacts 
�x Section 8 – Project Measures and Mitigation Measures 
�x Section 9 – References  
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1.4 General Background 

The Affected Area for the GHG emissions analysis is the six-county geographic region under SCAG 
jurisdiction. The term GHG refers to a group of chemical compounds that are generally believed to 
affect global climate conditions. The “greenhouse effect” is a process by which certain atmospheric 
gases absorb energy from sunlight within the Earth’s atmosphere and prevent it from being released 
back into space. This mechanism is responsible for maintaining a warm, habitable environment on the 
planet’s surface based on the equilibrium concentrations of the gases. The GHGs most prominently 
associated with man-made sources include carbon dioxide (CO2), methane (CH4) and nitrous oxide 
(N2O). The global warming potential (GWP) is a metric that indicates the relative climate forcing effect 
of a kilogram of pollutant emissions averaged over a specified timeframe. GWP has been calculated for 
each GHG to reflect the atmospheric residence time and how strongly it absorbs energy relative to CO2 
on a per-kilogram basis. Table 1.1 shows 20-year and 100-year horizons used for the GWPs. To account 
for the higher relative potential, emissions of other GHGs are frequently expressed in CO2 equivalents 
(CO2e) by multiplying the mass emissions by the corresponding GWP value for the averaging period. 

Table 1.1. Global Warming Potential for Selected Greenhouse Gases 

Pollutant 
Lifetime  
(Years) 

Global Warming Potential  
(20-Year) 

Global Warming Potential 
(100-Year) 

Carbon Dioxide (CO2) 100 1 1 

Methane 12 84 28 

Nitrous Oxide (N2O) 121 264 265 

Source:  Intergovernmental Panel on Climate Change, 2014  

Long-term and irrevocable shifts in weather–including changes in temperature, precipitation, and 
seasonal patterns–are referred to as climate change. According to the Intergovernmental Panel on 
Climate Change (IPCC) (IPCC 2014), anticipated effects of climate change caused by GHG emissions 
include sea-level rise, climate-related hazards, extinction of species, species migration, reduced food 
production, exacerbated health problems, slower economic growth, and displacement of people. 
Possible effects of climate change along the California Coast include:  

�x Sea-level rise that threatens coastal wetlands, infrastructure, and property; 
�x Increased storm activity, together with sea-level rise, could increase beach erosion and cliff 

undercutting; 
�x Warmer temperatures and more frequent storms due to El Niño that bring more rain instead of 

snow to the Sierra Nevada Mountains, reducing supply of water for summer needs; and 
�x Decreased summer runoff and warming ocean temperatures that affect salinity, water circulation, 

and nutrients in the Pacific Ocean, possibly leading to complex changes in marine life.  

1.5 Methodology 

Environmental impacts and consequences resulting from the generation of GHG emissions were 
analyzed for the No Build Alternative and Build Alternatives. The NEPA analysis focuses on potential 
environmental impacts relative to the No Build Alternative in 2042. However, there are no specific criteria 
or thresholds codified at the federal level for determining whether implementing a proposed light rail 
project would have an adverse environmental effect related to GHG emissions under NEPA. Draft 
guidance was published by the Council on Environmental Quality (CEQ) in July 2019, and litigation 
regarding its codification is ongoing.  
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In 2017, the Federal Transportation Administration (FTA) published a programmatic study of NEPA 
transit projects and their associated GHG emissions entitled Greenhouse Gas Emissions from Transit 
Projects: Programmatic Assessment (FTA 2017). The programmatic assessment determined that in 
general, light rail projects with a high proportion of displaced VMT to annual transit VMT, regardless of 
length, alignment, and number of stations, consistently result in a net reduction in GHG emissions. 
The FTA encourages including reference to the conclusions of the programmatic assessment in 
considering GHG emissions from proposed transit planning projects. GHG emissions that would be 
generated by construction and operation of the Build Alternatives—as well as displaced emissions due 
to transportation mode shift—are quantified and disclosed for informational purposes.  

To satisfy CEQA requirements, GHG emission impacts are analyzed in accordance with Appendix G of 
the CEQA Guidelines and considered significant if the Project has the potential to: 

�x Generate GHG emissions, either directly or indirectly, that may have a significant impact on the 
environment; or,  

�x Conflict with an applicable plan, policy, or regulation adopted for the purpose of reducing GHG 
emissions.  

The State CEQA Guidelines recommend that the significance criteria established by the applicable air 
quality management district or air pollution control district may be relied upon to make the 
determinations above. Although South Coast Air Quality Management District (SCAQMD) has a 
regulatory role in the South Coast Air Basin, it has not adopted or proposed any quantitative thresholds 
that would be applicable to the proposed light rail transit (LRT) corridor. Neither California Air 
Resources Board (CARB), Office of Planning and Research (OPR), SCAQMD, nor Metro have officially 
promulgated specific thresholds for analyzing GHG emissions under CEQA. CARB and OPR 
acknowledge that transforming public transit systems and reducing vehicle miles traveled (VMT) is an 
effective climate adaptation strategy. OPR recommends the streamlining of GHG emissions impacts 
analyses for transit and active transportation projects because these projects reduce GHG emissions, 
increase multimodal transportation networks, and facilitate mixed use development, which are crucial 
land use planning initiatives for climate adaptation. As such, project GHG emissions are quantified and 
assessed in the context of the existing GHG emissions inventory, the Metro systemwide GHG 
emissions displacement, and climate adaptation plans and policies. 

Operational GHG emission sources would include indirect GHG emissions through consumption of 
electricity for rail system propulsion, direct sources associated with maintenance and storage facility 
(MSF) operations (i.e., employee vehicle trips and facility energy consumption, water use, and waste 
disposal), and displaced emissions from changes in on-road vehicular traffic patterns along the LRT 
corridor resulting from transportation mode shift reflected in roadway network VMT. The MSF is a 
critical component of all of the Build Alternatives and would not be implemented independently of the 
LRT corridor. GHG emissions that would be generated by construction and operation of the MSF are 
accounted for in each analysis of the Build Alternatives and presented separately for informational purposes. 
Detailed calculations for GHG emissions for both construction and operation are shown in Appendix A. 
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1.5.1 Regional Roadway Vehicle Travel 

Implementation of the Project will introduce a new LRT corridor that will provide an alternative mode of 
transit to automobile use, which will induce transportation mode shift and substitute passenger vehicle trips. 
Metro recognizes transportation mode shift as the predominant contributor to displacing GHG emissions 
related to the transportation sector, which is at the crux of policy to reduce GHG emissions at federal, state, 
and regional levels of regulation. Regional transportation modeling was performed to determine the change 
in regional on-road VMT resulting from implementation of the Build Alternatives. Table 1.2 presents a 
summary of the speed-based annual VMT for the Project area under Existing Conditions in 2017 and with 
implementation of each of the Build Alternatives—if operational in 2017—and Table 1.3 presents the 
regional transportation modeling results within the Project area for the No Build Alternative and each of the 
Build Alternatives in the analysis year of 2042. On-road vehicle travel produces GHG emissions through the 
exhaust byproduct of transportation fuels combustion, as well as minimal secondary evaporative emissions. 
The CARB maintains a statewide mobile source emissions inventory and forecasting program and provides 
the EMission FACtor (EMFAC) model for estimating air pollutant and GHG emissions from on-road mobile 
sources in land use development and transportation projects in California.  

Mobile source GHG emissions from on-road vehicle travel within the Project area in 2042 were quantified 
using the CARB EMFAC2017 version of the model for the No Build and Build Alternatives for informational 
disclosure. The EMFAC2017 model produces GHG emission factors in units of grams of GHG pollutant 
emitted per VMT (grams/VMT) for CO2 and CH4 based on regional location, vehicle type, and vehicle speed 
in a specified analysis year using statewide emissions inventory data and accounting for fleet turnover as well 
as the phasing-in of mandated improvements to fuel efficiency and engine technologies. Regional 
transportation modeling determined that the vehicle fleet mix within the Project area was approximately 
seven percent trucks, and it is anticipated that implementation of the Project would predominantly affect 
vehicle travel within Los Angeles County. Project Area emission factors were produced using EMFAC2017 
and off-model calculations for a regional fleet mix with seven percent trucks in the Los Angeles County 
portion of the South Coast Air Basin region. The emission factors generated by EMFAC correspond to the 
speed bins presented in Table 1.2 and Table 1.3. The speed-specific emissions factors were multiplied by the 
corresponding VMT and summed for each scenario to provide a demonstrative comparison of how 
implementation of the Project would affect the regional GHG emissions inventory from the transportation 
sector in the horizon year of 2042. 
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Table 1.2. Affected Area Annual Vehicle Miles Traveled (Millions) – 2017 Scenarios 

Speed Range 
(mph) 

2017 Scenario (in million VMT) 

Existing 
Conditions 

Existing + 
Alternative 1 

Existing + 
Alternative 2 

Existing +  
Alternative 3 

Existing + 
Alternative 4 

Existing + Design 
Option 1 

Existing + Design 
Option 2 

0-5  1,015   1,027   1,008   1,015   1,007   1,011   1,024  

5-10  1,823   1,782   1,849   1,820   1,819   1,795   1,819  

10-15  4,775   4,702   4,783   4,759   4,752   4,737   4,747  

15-20  10,204   10,243   10,517   10,240   10,198   10,198   10,198  

20-25  21,580   21,567   21,365   21,522   21,580   21,532   21,553  

25-30  23,328   23,352   23,339   23,448   23,452   23,423   23,384  

30-35  20,552   20,505   20,471   20,429   20,412   20,496   20,485  

35-40  12,829   12,890   12,793   12,832   12,896   12,830   12,849  

40-45  7,916   7,953   7,806   7,904   7,894   7,883   7,910  

45-50  5,877   5,821   5,934   5,882   5,879   5,886   5,882  

50-55  5,853   5,862   5,903   5,881   5,830   5,907   5,831  

55-60  5,605   5,589   5,576   5,597   5,610   5,580   5,605  

60-65  7,630   7,642   7,604   7,652   7,654   7,609   7,616  

65-70  12,385   12,342   12,322   12,350   12,366   12,388   12,380  

70-75  19,310   19,330   19,338   19,325   19,319   19,324   19,323  

75-80  65   65   65   65   65   65   65  

Annual Total  160,746 160,671 160,672 160,721 160,734 160,664 160,670 

Change from Existing Condition2 – (75) (75) (25) (13) (82) (76) 

Percent Change vs. Existing Condition – (0.047%) (0.046%) (0.016%) (0.008%) (0.051%) (0.047%) 

Source: WSP, 2020 
Notes:  1  Change from Existing Condition = Difference of the Build Alternative Total and the No Build Alternative Annual Total 
mph = miles per hour; VMT = vehicle miles traveled; ( ) = decrease 
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Table 1.3. Affected Area Annual Vehicle Miles Traveled (2042 Scenarios) 

Speed Range 
(MPH) 

2042 Scenario (in million VMT) 

No Build Alternative 1 Alternative 2 Alternative 3 Alternative 4 Design Option 1 Design Option 2 

0-5 2,832 2,802 2,834 2,818 2,795 2,776 2,826 

5-10 7,701 7,671 7,682 7,719 7,714 7,669 7,682 

10-15 13,037 13,064 13,089 13,033 13,016 13,145 13,018 

15-20 20,127 20,120 20,026 20,104 20,180 20,030 20,073 

20-25 29,776 29,745 29,748 29,856 30,017 30,124 29,832 

25-30 30,471 30,541 30,400 30,450 30,060 29,887 30,281 

30-35 23,957 23,830 23,955 23,868 24,015 23,961 24,062 

35-40 15,655 15,621 15,740 15,723 15,997 15,952 15,677 

40-45 6,941 6,986 6,899 6,918 6,860 6,741 6,949 

45-50 5,860 5,943 5,902 5,918 5,694 6,102 5,860 

50-55 5,257 5,171 5,245 5,166 5,225 5,095 5,237 

55-60 7,230 7,202 7,194 7,236 7,306 7,175 7,219 

60-65 9,968 9,997 9,964 9,915 9,840 10,084 9,965 

65-70 16,993 17,009 16,994 17,069 17,123 16,776 16,961 

70-75 14,543 14,510 14,543 14,510 14,484 14,675 14,568 

75-80 48 48 48 48 48 52 48 

Annual Total 210,396 210,261 210,266 210,351 210,372 210,245 210,258 

Change vs. No Build Alternative 1 �Š (136) (131) (45) (25) (152) (138) 

Percent Change vs. No Build Alternative �Š (0.065%) (0.062%) (0.022%) (0.012%) (0.072%) (0.066%) 

Source: WSP, 2020 
Notes:  1  Change from Existing Condition = Difference of the Build Alternative Total and the No Build Alternative Annual Total 
mph = miles per hour 
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1.5.2 Rail System Propulsion 

In addition to induced transportation mode shift that would affect direct-source GHG emissions 
associated with on-road vehicle travel, implementation of the Project would generate indirect GHG 
emissions through electricity consumption required to fuel rail propulsion and power stations, parking, 
and ancillary facilities throughout the LRT corridor. In its 2018 Energy and Resource Report—which was 
prepared in accordance with the American Public Transportation Association’s Recommended Practice 
“Quantifying and Reporting Transit Sustainability Metrics”—Metro characterized its sustainability 
performance using a normalization factor of vehicle revenue miles, which refers to the total number of 
miles Metro’s vehicles travel while in revenue service (i.e., the time when a vehicle is available to the 
general public and there is an expectation of carrying passengers). Using vehicle revenue miles as the 
normalization factor means that air pollutant emissions and energy consumption were evaluated on a 
per-vehicle-revenue-mile basis. As of 2017, electricity consumption for light rail propulsion accounted 
for approximately 13 percent of Metro’s systemwide GHG emissions.  

Under Existing Conditions and the No Build Alternative, there would be no additional LRT system 
revenue service miles and no additional emissions related to electrical rail propulsion. Table 1.4 
presents the additional annual LRV revenue miles that would occur under each of the proposed Project 
alternatives. The annual LRV revenue miles are specific to each Build Alternative and represent train 
miles traveled only for the identified Build Alternative. The values presented account for a 5 percent 
buffer corresponding to non-revenue miles that would occur during out-of-service hours. As a 
conservative approach, the 2017 Metro systemwide average GHG emission factor of 6.74 pounds of 
CO2e per vehicle revenue mile (lbs CO2e/mile) was used to estimate GHG emissions from light rail 
propulsion with implementation of each of the Build Alternatives.  

Table 1.4. Annual Light Rail Vehicle Revenue Miles – Build Alternatives 

Build Alternatives and Design Options Annual LRV Revenue Miles 

Alternative 1 2,109,180 

Alternative 2 2,120,399 

Alternative 3 1,604,323 

Alternative 4 706,800 

Design Option 1 2,109,180 

Design Option 2 2,109,180 

Source: WSP, 2020 
Note: LRV = light rail vehicle 

1.5.3 Maintenance and Storage Facility Operations 

Operation of an MSF would result in GHG emissions associated with vehicle trips to and from the 
facilities, electricity and natural gas usage, water and wastewater conveyance, and solid waste disposal. 
Two site options are being considered for the Project MSF location: Paramount and Bellflower. 
Estimates of GHG emissions that would be generated by sources involved in construction and operation 
of the MSF were quantified using the CalEEMod Version 2016.3.2 for both the Paramount site option 
and the Bellflower site option. The Paramount site option would be constructed on a 22.2-acre site and 
comprise approximately 147,170 square feet of facility structures, and the Bellflower site option would 
be constructed on a 21.3-acre site and comprise approximately 137,160 square feet of facility structures. 
The construction schedule and activities would be the same regardless of the site option ultimately 
chosen for the MSF. The operational emissions modeling accounts for differences in facility energy use.  
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2 PROJECT DESCRIPTION 

This section describes the No Build Alternative and the four Build Alternatives studied in the 
WSAB Transit Corridor Draft EIS/EIR, including design options, station locations, and 
maintenance and storage facility (MSF) site options. The Build Alternatives were developed 
through a comprehensive alternatives analysis process and meet the purpose and need of the 
Project.  

The No Build Alternative and four Build Alternatives are generally defined as follows:  

�x No Build Alternative - Reflects the transportation network in the 2042 horizon year 
without the proposed Build Alternatives. The No Build Alternative includes the 
existing transportation network along with planned transportation improvements that 
have been committed to and identified in the constrained Metro 2009 Long Range 
Transportation Plan (2009 LRTP) (Metro 2009) and SCAG’s 2016-2040 Regional 
Transportation Plan/Sustainable Communities Strategy (RTP/SCS) (SCAG 2016), as 
well as additional projects funded by Measure M that would be completed by 2042. 

�x Build Alternatives: The Build Alternatives consist of a new LRT line that would 
extend from different termini in the north to the same terminus in the City of Artesia 
in the south. The Build Alternatives are referred to as: 

�� Alternative 1: Los Angeles Union Station to Pioneer Station; the northern 
terminus would be located underground at Los Angeles Union Station (LAUS) 
Forecourt  

�� Alternative 2: 7th Street/Metro Center to Pioneer Station; the northern terminus 
would be located underground at 8th Street between Figueroa Street and Flower 
Street near 7th Street/Metro Center Station 

�� Alternative 3: Slauson/A (Blue) Line to Pioneer Station; the northern terminus 
would be located just north of the intersection of Long Beach Avenue and 
Slauson Avenue in the City of Los Angeles, connecting to the current A (Blue) 
Line Slauson Station 

�� Alternative 4: I-105/C (Green) Line to Pioneer Station; the northern terminus 
would be located at I-105 in the city of South Gate, connecting to the C (Green) 
Line along the I-105 

Two design options are under consideration for Alternative 1. Design Option 1 would locate 
the northern terminus station box at the LAUS Metropolitan Water District (MWD) east of 
LAUS and the MWD building, below the baggage area parking facility. Design Option 2 
would add the Little Tokyo Station along the WSAB alignment. The Design Options are 
further discussed in Section 2.3.6. 

Figure 2-1 presents the four Build Alternatives and the design options. In the north, 
Alternative 1 would terminate at LAUS and primarily follow Alameda Avenue south 
underground to the proposed Arts/Industrial District Station. Alternative 2 would terminate 
near the existing 7th Street/Metro Center Station in the Downtown Transit Core and would 
primarily follow 8th Street east underground to the proposed Arts/Industrial District Station. 
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Figure 2-1. Project Alternatives 

  
Source: Metro, 2020 
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APPENDIX A: GREENHOUSE GAS EMISSIONS 
CALCULATION WORKSHEETS 

 Greenhouse Gas Emissions Calculation Worksheets 

 Operational Greenhouse Gas (GHG) Emissions

o Annual GHG Emissions Summary Table

o Regional On-Road Vehicle Miles Traveled (VMT) Summary Table

o Regional On-Road VMT Annual GHG Emissions Calculations

o Mobile Source Emissions Factors from EMFAC2017

o Light Rail Corridor Operations Annual GHG Emissions

o Maintenance and Storage Facility (MSF) Annual CalEEMod Output Files
(Paramount and Bellflower Site Options)

 Construction GHG Emissions

o Construction GHG Emissions Summary Table

o Construction GHG Emissions Calculation Worksheet

o Project Components Construction Annual CalEEMod Output Files

o MSF Annual CalEEMod Output File
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